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(57)[Claim(s)] 
[Claim l] 

heating and pressurizing doing lignocellulose substance, with 
board which formed, 30 weight % or more of lignocellulose 
substance being Malvaceae bast fiber plant , when it does not 
contain the component which derives in adhesive, at same 
time flexural strength y (kgf'cm 2 ), the density x (g/cnv ) with 
doing, numerical value which is acquired with 
thebelow-mentioned Formula I is 1 00 or greater and boardo 
which densely is madefeature 

Formula 1=0.48 X y/x 2 

[Claim 2] 

boardo of Claim 1 where numerical value of Formula I is 
130 or greater 

[Claim 3] 

Above-mentioned Malvaceae bast fiber plant high 
temperature and high pressure steam treatment boardo ot 
Claim 1 or 2 which is something which is done 



[11*314] 



[Claim 4] 
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boardo of Claim 1 -3 any one claim whore wood part of 
Malvaceae bast fiber plant i>useJ 

[Claim 5] 

boardo of Claim 1-4 any one claim where above-mentioned 
Malvaceae bast fiber plant is kenaf 

[Claim 6] 

heating and pressurizing doing lignocellulose substance with 
temperature of 180 - 250 deg C, with the method which 
forms, 30 weight %or more of abo\e-mentioned 
lignocellulose substance are Malvaceae bast fiber plant, when 
it does not contain component which densely it makesteature. 
derives in adhesive, at same time flexural strength y 
(kgfxrrf ), the density x (g cm' ) with doing, manufacturing 
methodo of board where numerical value which isacquired 
with below-mentioned Formula I is 100 or greater 

Formula 1=0.48 X y x : 

[Claim 7] 

method 0 of Claim 6 where wood part of Malvaceae bast 
fiber plant isused 

[Claim 8] 

method 0 of Claim 6 or 7 where above-mentioned Malvaceae 
bast fiber plant is kenaf 

[Claim 9] 

methodo of Claim 6-8 any one claim which is something 
where 10 weight % or more of theabove-mentioned 
Malvaceae bast fiber plant were treated beforehand with the 
high temperature and high pressure water vapor of 105 deg 
C^210degC 

[Claim 10] 

Above-mentioned high temperature and high pressure vapor 
treatment temperature T (deg C ) with relationship between 
the process time t (Amount) being below-mentioned Formula 
II, methodo of Claim 9 whichis displayed 

(Formula II ) T=19 4- 46log l( ,t-'- 40 

[Claim 11] 

20 weight % or more is contained after adding adhesive of 5 
weight % or less to lignocellulose substance which, heating 
and pressurizing doing Malvaceae bast fiber plant with 
temperature of 180 -250 deg C, it forms manufacturing 
methodo of board where numerical value which isacquired 
with below-mentioned Formula I which densely is made 
featureis 100 or greater 



jC 1-0.48 *y x- 



Formula 1=0.48 X y.x" 
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{However, y: flexural strength (kgf cm : ). x: density (gem 3 )) 
[Claim 12] 

With condition which is displayed with Formula II 20 
weight % or more is containedafter adding adhesive of 5 
weight % or less to lignocellulose substance which, heating 
and pressurizing doing Malvaceae bast fiber plant which high 
temperature and high pressure steam treatment is done with 
temperature of 180 -250 deg C, it forms methodo of Claim 
1 1 which densely is made feature 

(Formula II ) T= 1 9 4- 461og i() t- - 40 

[Claim 13] 

methodo of Claim 1 1 or 12 where above-mentioned 
Malvaceae bast fiber plant is kenaf 

[Claim 14] 

methodo of Claim 1 1-13 any one claim which adds 
formaldehyde curing agent of 5 weight % or less 
vis-a-visabove-mentioned lignocellulose substance 



[Description of the Invention] 

technological field this invention regards particle board, 
fiber board or other board and its manufacturing method 
which designate Malvaceae bast fiber plant as starting 
material. 

background technology 

With only fact that without using adhesive, heating and 
pressurizing it does the small piece of lignocellulose 
substance, for a long time it is known that it can produce the 
board. 

This method depends on entanglement of lignocellulose fiber 
or hydrogen bond between the fiber mainly, as for chemical 
adhesion action of lignocellulose substance component 
because it is little.intensity performance of product is inferior 
largely. 

method which converts portion of lignocellulose substance 
component to tacky component with the method and high 
temperature and high pressure steam treatment which utilize 
natural vegetable component concerning manufacturing 
method of board which utilizes chemical adhesion effect of 
lignocellulose substance component, is known. 

As method of former, production method of board which is 
made the substitute goods of adhesive has been disclosed 
plant leaf which is pulverized in Japan Examined Patent 
Publication Sho 59-14338 disclosure . 

production method of board which designates lignocellulose 
substance which contains the free saccharides in large amount 
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as starting matenal is disclosed in Japan Unexamined Patent 
Publication Showa 60-30309 disclosure , stem etc of stem, 
Linum usitatissimum L. (flax i of stem, Helianthus annuus 
L. of stem, Zea mays L. (Corn ) of bagasse, sorghum of 
the saccharum officinarum L. (sugar cane ) is disclosed as this 
Hgnocellulose substance. 

Furthermore, it is related to aforementioned disclosure, but 
always the Hgnocellulose substance you cannot call to Japan 
Examined Patent Publication Hei 3- 3 1 565 disclosure . 
production method of board which adds sugar or starch as 
adhesive is disclosed. 

In addition, method which is treated with high temperature 
and high pressure water vapor of the latter isstated in Japan 
Unexamined Patent Publication Showa 49-74773 disclosure. 
Japan Unexamined Patent Publication Showa 60-206604 
disclosure, U.S. Patent 50 P 31 9 specification etc. 

As for method of Japan Unexamined Patent Publication 
Showa 49-74773 disclosure, thing and molding temperature 
which treat the wood fiber with super heated steam of 150 - 
180 deg C are 250 - 280 deg C high temperature and high 
pressure water vapor by being filled quickly inside pressure 
vessel which densely we had madefeature, as for method of 
Japan Unexamined Patent Publication Showa 60-206604 
disclosure, inserted Hgnocellulose substance, said 
Hgnocellulose substance heating with temperature of between 
190 deg C or greater within 10 min and, molding temperature 
of board is designated as preferably 200-220 deg C, densely it 
has madefeature. 

In addition, as for U.S. Patent 501 7 3 1 9 number, with 
corresponding U.S. Patent Application of Japan Unexamined 
Patent Publication Showa 60-206604 number, disassembling 
hemicellulose to in Hgnocellulose substance, in order 
toconvert to water soluble resin substance, being something 
which you place under sufficient time high temperature and 
high pressure steam treatment,desirable water vapor 
temperature T (deg C ) with relationship of treatment 
temperature t (seconds ), 

T (deg C ) = 306.4 - 35.7 Log 10 t (seconds ) +/- 1 5 
We have assumed that it is a range. 

But, board which is acquired with these method none dynamic 
intensity beinginferior by comparison with those which use 
conventional adhesive, industrial wassomething of level 
which can answer to request as particle board, fiber board or 
other industrial product. 

In addition, among these method, with Japan Unexamined 
Patent Publication Showa 60-206604 disclosure and U.S. 
Patent 5017 31 9 number,steam treatment condition is very 
harsh, at least water vapor generator above pressure 20 
kgf'cm\special facility such as pressure resistant vessel which 
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corresponds to that is needcd,utilization difficult. 

this invention, by fact that self adhesive action of specific 
lignocellulose substance tsutilized effectively designates 
lignocellulose substance and its modified material quality as 
effective ingredient, component which derives in adhesne 
does not containaltogether, furthermore, offers board which 
possesses thesatisfactory dynamic intensity, content of 
component which in addition derivesin adhesive being little, 
board which possesses very satisfactory dynamic intensity is 
offereddenscly makes objective. 

In addition, this kind of wooden board or also offer of method 
which canbe produced in inexpensive is designated as 
objective in effective. 

Disclosure of Invention 

With this invention, originally 18 husk by fact that 
Malvaceae bast fiber plant which is utilized as rope, clothing 
or other fiber material is used, above-mentioned objective was 
achieved. 

When Malvaceae bast fiber plant is used, using known 
method of board productionwith only heating and 
pressunzing of adhesive no addition an aforementioned way, 
when other lignocellulose substance is used compared to, 
board of intensity performance w hich is superior isacquired. 

Furthermore, board where intensity performance is superior 
very Malvaceae bast fiber plant by appropriate high 
temperature and high pressure steam treatment doing, is 
acquired densely to discover,optimum condition of this high 
temperature and high pressure steam treatment, being much 
lenient in comparison with the optimum condition when 
steam treatment it does lignocellulose substance other than 
conventional Malvaceae bast fiber plant, being easy ones you 
understood. 

product of this invention, heating and pressurizing doing 
lignocellulose substance, with board which formed, 30 
weight % or more of above-mentioned lignocellulose 
substance being Malvaceae bast fiber plant , does not contain 
component which derives in adhesive substantially, numerical 
value which at same time is acquired with 
thebelow-mentioned Formula I is 100 or greater, densely 
makes feature. 

Formula 1=0.48 X y/x : 

However, y=flexural strength (kgfcm 2 ), x-density x (g em 3 ) 
is shown. 

In board of this invention, as for Malvaceae bast fiber plant, 
being donepart modified with such as heating and 
pressurizing in production step, it is proper to bcincluded. 

In addition, board of this invention to stenc may form, not 
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only planar ones, things such as two dimensions and 
three-dimensional each shape includes. 

With this invention, as though it is a Working Example which 
is shown afterwards, notusmg adhesive substantially, 
numerical value of Formula I,, is somethingwhich can acquire 
also board which is kind of intcnsit\ 1 00 or greater, 
especially 130 or greater easily. 

Furthermore, intensity characteristic of product of this 
invention is shown with the numerical value of Formula I, but 
tlexural strength which becomes this foundation is 
measuredwith method which corresponds to JTS A 5908 5-6. 

In addition, density of product of this invention differs 
according to desired board, but with usually 0.2 - 1 4 g cm\ it 
ts desirable to be 0.3- 1 1 g enr extent. 

Malvaceae bast fiber plant in this invention with plant where 
j@J husk which is included in linen of broad definition 
becomes filament material, means that at same time it belongs 
to Malvaceae on the taxonomy. 

Concretely, you can list kenaf. bow linen \ Abutilon 
theophrasti Medic. ) etc, but regarding to this invention, use 
of especially kenaf is desirable. 

kenaf is Malvaceae Hibiscus spp. (hibiscus ) being attached 
annual grass book, but variety itis possible to be something 
which is improved. 

Regarding to this invention, use of inside especially wood part 
of the stem section or stem section of Malvaceae bast fiber 
plant isdesirable. 

Until recently, at time of producing filament material, only 
the $9 husk of stem section is utilized, wood part is 
abolished,that as for effective use being done is worthy of to 
attention. 

use shape of Malvaceae bast fiber plant especially is not 
limited. If it should have been used with morphological 
form, chip, flake, fiber, powder etc which cuts off the 
stem section. 

product of this invention may be Malvaceae bast fiber plant 
and something whichjointly uses other lignocellulose 
substance, but but with substance which designates cellulose, 
hemicellulose and lignin as main component mainly as 
lignocellulose substance which isjomtly used, you can list 
wood. bark, pulp etc, it is not something which tslimited of 
course in these. 

If also use shape, similarity to Malvaceae bast fiber plant, 
should havebeen used with chip, flake, fiber, powder etc. 

heating and pressurizing doing this kind of Malvaceae bast 
fiber plant, it can acquire the product of this invention, easily 
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with method that forms,, but it isdesirable for Malvaceae bast 
fiber plant which high temperature and high pressure steam 
treatment is done beforehandto be used. 

heated compression molding in production method of this 
invention is executed with temperature of 1 80- 250 deg C, but 
with temperature where this with temperature under 180 deg 
C, not only requiring hot pressing of lengthy, because also the 
thermosetting reaction becomes insufficient, is not desirable, 
in addition, crosses over250 deg C, deterioration of 
Malvaceae bast fiber plant happening, product which has 
satisfactory intensity characteristic not to be acquired, 
becauseit is not desirable. 

It is desirable of usually, to execute w ith temperature 200 - 
230 deg C. 

Furthermore, when forming, as for moisture content of 
starting material it isdesirable to make 20% or less, it is good 
to make especially 10%or less. 

In addition, molding time is stipulated by dimension of 
molding temperature and the board, but molding pressure 
differs mainly in density of desired board. 

Regarding to this invention, Malvaceae bast fiber plant high 
temperature and high pressure steam treatment doing part and 
for example 10 weight % or more, especially 50 weight % 
or more at least, it is desirable to use. 

Furthermore, when as for this treatment temperature it is 
desirable, treatment temperature is lowto be 105 - 210 deg C\ 
especially 120-190 deg C, when time is long,in addition, it is 
high conversely, it is proper to be good to makeshort. 

But, when treatment temperature is under 105 deg C, self 
adhesive effect of Malvaceae bast fiber plant becomes 
insufficient and not be able to acquire desired result, 
inaddition, because when treatment temperature exceeds 210 
deg C, fiber structure of the Malvaceae bast fiber plant 
deteriorates, it is not desirable. 

When process time is low, when treatment temperature is 
long, in addition, it is highconversely, it is proper to be good 
to make short. 

temperature T where high temperature and high pressure 
steam treatment is desirable (deg C ) with time t (Amount) 
withrelationship is shown with below-mentioned Formula II. 

(Formula II ) T=19 4- 461og 10 t+/- 40 

In addition, especially desirable relationship is shown with 
thebelow-mentioned Formula III. 

(Formula III ) T=19 4- 46log,„W- 20 

As high temperature and high pressure vapor treatment 
method, in (A ) pressure vessel Malvaceae bast fiber plant 



(Formula III ) T=19 4- 46log,„W- 20 
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andafter pouring water, in predetermined temperature 
temperature rise method of doing. It connects pressure \cssel 
and high temperature and high pressure water vapor generator 
which inserted (B ) Malvaceae hast fiber plant, it can list 
method etc which from said high temperature and high 
pressure water vapor generator sends water vapor to said 
pressure vessel, but it is not something which is limited of 
course inthese. 

Furthermore, regarding to high temperature and high pressure 
steam treatment method in method i B ), treatment 
temperature is not something which means temperature ot 
water vapor which is sent, after water vapor is sent, 
temperature inside pressure \essel isdisplaved. 

In addition, quantity of water w hich is used in high 
temperature and high pressure steam treatment differs in 
temperature, processing method of w ater vapor which 
occurs cannot sayunconditionally. It is possible to be usuallv 
50 - 500 weight% extent vis-a-vis Malvaceae bast fiber plant, 
it is desirable to be especially 100 - 300 weight 0 o. 

Furthermore, with this invention as for use of adhesive there 
is not anecessity, but if they are 5 weight % or less vis-a-vis 
lignocellulose substance, it adds the adhesive, or is possible to 
add formaldehyde curing agent. 

But, because use of large scale not only a uneconomic . 
causes adverse effect toalso work environment, it is not 
desirable. 

Especially, in case of formaldehyde curing agent, as for 
addition quantity it isdesirable to be 3 wt% or less. 

When adhesive is used, 20 weight % or more is contained 
after adding adhesive of 5 weight % or less to lignocellulose 
substance which, heating and pressurizing doing Malvaceae 
bast fiber plant with temperature of 1 80 - 250 deg C\ 
preferably 200-230 deg C. forming, numerical value which 
isacquired with aforementioned Formula I can acquire board 
of 100 or greater, especially 130 or greater. 

Furthermore, in this case, it is desirable with condition which 
isdisplayed with aforementioned Formula II to use 
lignocellulose substance which the Malvaceae bast fiber plant 
which high temperature and high pressure steam treatment is 
done 20 weight % or more is contained. 

As adhesive, use of synthetic resin w hich is used generally at 
time ofproducing board such as phenolic resin, urea resin s 
melamine resin is desirable, but it is notsomething which is 
limited of course in these. 

In addition, you can use hexamethylene tetramine. 
paraformaldehydes polyoxv methylene etc as formaldehyde 
curing agent. 
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Furthermore, with this invention, it is possible to 
lignocellulose substance, to add the mold release and water 
repellant or other additive of trace. 

Regarding to this invention, when it adds uses formaldehyde 
curing agent, adhesive, mold release, water repellant 
etc, addition to these lignocellulose substance has in addition, 
when high temperature and high pressure steam treatment it 
does the lignocellulose substance, after said treating, to be 
executed before hot fabrication forming thenecessiry to be 
executed before heated compression molding, necessary is. 

Reason which shows performance where board which is 
acquiredwith production method of this invention is superior 
is not distinct ones always. Next saw is guessed. 

hemicellulose which is a one of main component of 
lignocellulose substance under high temperature and high 
pressure water vapor condition,passing by pentose or other 
monosaccharides , reaction mechanism which is disassembled 
is knowngenerally to 7 rough — jpll or other aldehydes, 
with Japan Unexamined Patent Publication Showa 60-206604 
disclosure, is assumed that itis a substantive portion where 
free sugar, furfural and other degradation product show- 
adhesive effect mainlywith disassembly of hemicellulose. 

Furthermore, at point where these inventors experimented, 
when Chamaecyparis obtusa Sieb.et Zucc.ex Endl. 
(coniferous tree ), Quercus serrata (Japanese oak ) (broadleaf 
tree ), lauan (tropical wood ) and 3 min high temperature and 
high pressure steam treatment it does lignocellulose substance 
of 4 types of unhulled rice grain, in each case formation of 
board becamepossible with treatment temperature i 80 deg C 
or greater, flexural strength of board reached to maximum 
with 210 - 220 deg C. 

At that occasion, when odor of sample immediately after the 
high temperature and high pressure steam treatment is 
observed, furfural odor was felt with those of treatment 
temperature 180 deg C or greater whichbecomes formable, 
furfural odor was feit most strongly with 2 10 - 220 deg C 
where flexural strength of board becomes maximum. 

These results are something w hich supports guess of Japan 
Unexamined Patent Publication Showa 60-206604 disclosure. 

However, when it experimented in same way making use of 
kenaf,feel most strongly with 2 10 - 220 deg C resuit which is 
similar toabove-mentioned lignocellulose substance that you 
feel with treatment temperature 1 80 deg C or greater 
concerning the furfural odor, acquired, but it becomes 
maximum with treatment temperature 1 70-180 deg C 
concerning flexural strength of board, treatment temperature 
furthermore becomes high when withthat, flexural strength 
became result that it decreases. 
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From knowledge above, as for self adhesive action of kenaf, 
principle ofoccunence of adhesive effect in conventional 
lignocellulose substance it is thought thing whichincludes 
element which differs. 

In regard to Malvaceae plant, w ith held of Japanese paper 
production, viscose liquid which is included in root ot 
Abelmoschus monihot it is used most weight as cement. 

It is thought even from now on that other lignocellulose 
substance special tacky component whichdiffers is contained 
regarding Malvaceae bast fiber plant. 

Furthermore, with Japan Unexamined Patent Publication 
Showa 60-30309 disclosure, it has disclosed concerning flax 
which is included in linen of broad definition, but linen, in the 
common name of plant which is utilized as filament material, 
topand ingredient of each taxonomy differ largely. 

For referring, subject and composition of bagasse of place 
whereespecially it has made desirable material with types and 
the composition and Japan Unexamined Patent Publication 
Showa 60-30309 disclosure of linen are shown in Table 1. 

In Table 1, either noncrystal cellulose of kenaf especially 
woody substance and content of lignin being high together 
might, it is a one of factor which shows performance where 
board of this invention issupenor. 
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simple explanation of draw ing 

Figure 1 is graph which shov\s optimum steam treatment 
condition of lignocellulose substance. 
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As for 0, each temperature T where numerical value of 
Formula I in high temperature and high pressure steam 
treatment of the Working Example 10 (kenaf ) has become 
maximum (deg C ) with in point which shows thetime t 
(Amount), value which parallels to curve of Formula N:T=19 
4- 461og I0 t of this invention is shown. 

In addition, *, *, as for X each temperature T where numerical 
value of the Formula I in high temperature and high pressure 
steam treatment of each lignocellulose starting material 
(lauan. Chamaecyparis obtusa Sieb.et Zucc.ex EndU 
Quercus scrrata (Japanese oak )) of Comparative Example 
8—10 has become maximum (deg C ) with point which shows 
time t (Amount) is shown, but these steam treatment 
temperature T which makes optimum in U.S. Patent 5,01 "\ 31 
9 number(deg C ) with have reached value which parallels to 
curve of the relationship of time t (Amount). 

preferred embodiment in order to execute invention 

Next, this invention furthermore is explained in detail with 
Working Example , but this invention is not something which 
is limited with this. 

Furthermore, you used moldable electric heater attaching 
hydraulic press of 50 cm square toformation of board in 
Working Example and Comparative Example, sample lOOg 
after moisture adjustment treatinghand removal did to come in 
forming box of 220 mm square mat forming afterdoing, 
making use of spacer of 2. 1 mm size, by fact that the 
predetermined temperature and time it heats with pressure 50 
kgf/cm\ you did. 

Case of heated compression molding in W'orking Example 
and Comparative Example temperature means hot plate 
temperature which is in midst of forming. 

In addition, flexural strength of molded article in Working 
Example and Comparative Example, cutting off each molded 
article in size of 50 X 200 mm, shows value which 
conforming to JIS A 590 8, 5-6, measured test piece of 3 it 
acquires. 

kenaf or other lignocellulose substance heated compression 
molding are done with morphological form of the finally 
chip, flake or fibrous any, but knife ring flaker (Pa llman ) 
was used regarding Working Example and Comparative 
Example, the flake which is processed with blade putting out 
0.6 mm wasuscd. 

Therefore, flake as it is called in Working Example and 
Comparative Example, small piece which wasadjusted with 
above-mentioned method is meant. 

Furthermore, high temperature and high pressure steam 
treatment which is executed in Working Example and 
Comparative Example heater equipped high pressure 
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container of 3 L (A ) with is below -mentioned method 
whichuscs equipment which connects heater equipped high 
pressure container (B ) of 1 L excluding Working Example 
1U Comparative Example 1 1. 1 2. 

Namely, until kenaf or other lignoeellulose substance starting 
material 150g and water 50 g arctrained to high pressure 
container (A ), internal temperature becomes 100 deg C, 
preheating itdoes and (process time approximately 10-15 
mm at this time), on one hand, it makes hot water of 280 deg 
C with the high pressure container (B >. high temperature and 
high pressure water vapor that try it is sent to high 
temperature and high pressure container (A ) by opening the 
valve of connecting pipe. 

With said water vapor , because internal temperature of high 
pressure container (A ) rises quickly, whileallowtng said 
amount of steam, you adjust desired temperature and {Within 
time required 1 min at this time), fixed time you keep internal 
temperature of predetermined time container ( A ). 

Lastly, pouring water on container (A ), until 100 deg C ago 
orless, it cools and (cooling time 5- 10 min ). it removes 
sample. 

treatment temperature as it is called in Working Example and 
Comparative Example, it is adjusted in this way, ltmeans 
internal temperature of container (A ) which is kept 
uniformly, time tharwhile uniformly it is kept, it displays 
time. 

In addition, before forming, kenaf or other lignocellulose 
substance moisture adjustment it did moisture content in 5 - 
10 weight o, in Working Example and Comparative Example, 
but as for this moisture adjustment, case curing agent is not 
used, after drying kenaf etc with 105 deg C, with method that. 
72 hours leaves in 20 deg C65°»RH, in addition, when the 
curing agent is used, After drying with 80 deg C, 72 hours it 
depended on method which isleft in 20 deg C65%RH. 

Working Example 1 

After removing IB husk from kenaf stem section, kenaf 
wood part (rod shape, diameter 0.5-2.0 cm ) ofair dried state 
flaking was done, (Below, this sample is called kenaf wood 
part flake ). 

Next, it designated kenaf wood part flake as starting material, 
moisture adjustment after doingthat, 3 min heated 
compression molding it did with 210 deg C, it produced board 
whichdesignates only kenaf and its modified material quality 
as ingredient. 

As for density of this board as for 0 92 g 'cm\ flexural 
strength with 263 kgf'cm', asfor numerical value of Formula I 
it became w ith 149. 
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Comparative Example 1 

Besides starting material is designated as lauan flake with 
same method as Working Example 1, production of board 
which designates only lignocellulose substance andits 
metamorphic component as ingredient was tried, but it could 
not form. 

Comparative Example 2 

Besides starting material is designated as Chamaecyparis 
obtusa Sieb et Zucc.ex Endl. flake with same method as 
Working Example 1 , board which designates only 
lignocellulose substance and itsde formation substance as 
ingredient was produced. 

As for density of this board as for 0.820 g/cm"\ flexural 
strength with 47 kgt7cm\ asfor numerical value of Formula I 
it became with 34. 

Comparative Example 3 

Besides starting material is designated as bagasse flake with 
same method as Working Example, board which designates 
only lignocellulose substance and itsdeformation substance as 
ingredient was produced. 

As for density of this board as for 0.87 g'cm 3 * flexural 
strength with 132 kgf7cm : , asfor numerical value of Formula I 
it became with 84. 

Working Example 2 

After removing $8 husk from kenaf stem section, it 
designatedthose which cut off kenaf wood part of rod shape of 
diameter 0.5^2.0 cm of airdried state in length of 
approximately 30 cm as starting material, that3 min high 
temperature and high pressure steam treatment after doing, 
flaking it did with treatment temperature 1 80 deg C and 
acquired the sample (a ). 

Next, moisture adjustment after doing sample (a ), 3 min 
heated compression molding doing with 210 deg C, it 
produced board which designates only kenaf and its modified 
material quality as ingredient. 

As for density of this board as for 0.87 g/cm\ flexural 
strength with 419 kgf/cm\ asfor numerical value of Formula I 
it became with 266. 

Working Example 3 

treatment temperature in high temperature and high pressure 
steam treatment besides 1 30 deg C* process time are 
designated as 20 min with same method as Working Example 
2, board which designates only the kenaf and its modified 
material quality as ingredient was produced. 

As for density of this board as for 0.910 g/cm\ flexural 
strength with 387 kgfcrrf , asfor numerical value of Formula I 
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it became with 224. 
Working Example 4 

treatment temperature in high temperature and high pressure 
steam treatment besides 220 deg C\ process time are 
designated as 2 min with same method as Working Example 
2, board which designates only the kenaf and its modified 
materia! quality as ingredient was produced. 

As for density of this board with O S So g cm \ flexural 
strength and 167 kgf'cm\ as for numerical v alue of Formula I 
it became with 1 04. 

Working Example 5 

As starting material, other than using those which cut off 
kenaf stem section(diameter 0.8-2.5 cm ) of air dried state in 
length of approximately 30 cm, withsame method as Working 
Example 2, board which designates only kenaf and its 
modified material quality as ingredient was produced. 

As for density of this board as for 0.895 g cm\ flexural 
strength with 422 kgf7cm : , asfor numerical value of Formula I 
it became with 253. 

Comparative Example 4 

Besides starting material is designated as Chamaecyparis 
obtusa Sieb.et Zucc.ex Endl. with same method as Working 
Example 2, board which designates only Chamaecyparis 
obtusa Sieb.et Zucc.ex Endl. and its modified material quality 
as ingredient was produced. 

As for density of this board as for 0.840 g cm\ flexural 
strength with 83 kgf/cm 2 , asfor numerical value of Formula I 
it became with 56. 

Comparative Example 5 

Besides it makes treatment temperature 220 deg Cproccss 
time 2 min in high temperature and high pressure steam 
treatment with same method as the Comparative Example 4, 
board which designates only Chamaecyparis obtusa Sieb.et 
Zucc.ex Endl. and its modified material qualityas ingredient 
was produced. 

As for density of this board as for 0.9 1 0 g em 3 . flexural 
strength with 1 1 1 kgi/cnr, asfor numerical value of Formula I 
it became with 64. 

Comparative Example 6 

starting material Quercus serrata (Japanese oak } with besides 
it does with same method as the Comparative Example 5, 
Quercus serrata (Japanese oak ) and board which designates 
only its modified material quality as ingredient was produced. 

As for density of this board as for 0.930 g,em \ flexural 
strength with 126 kgfcrrf, asfor numerical value of Formula I 

u ...M 1A 
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it became with 70. 
Comparative Example 7 

Besides starting material is designated as lauan with same 
method as Comparative Example 5, board which designates 
only lauan and its modified material quality as ingredient was 
produced. 

As for density of this board as for 0.880 gcm\ flexural 
strength with 50 kgf cm 2 , as for numerical value of Formula I 
it became w ith 3 1 . 

Working Example 6 

temperature in heated compression molding besides 1 70 deg 
C hours are designated as 10 mm with same method as 
Working Example 2, board which designatesonly kenaf and 
its modified material quality as ingredient was produced. 

As for density of this board as for 0.850 g/cm\ flexural 
strength with 218 kgf cm 2 , asfor numerical value of Formula I 
it became with 145. 

Working Example 7 

Besides temperature in heated compression molding is 
designated as 250 deg C with thesame method as Working 
Example 2, board which designates only kenaf andits 
modified material quality as ingredient was produced. 

As for density of this board as for 0.905 g/cm\ flexural 
strength with 252 kgt7cm 2 , asfor numerical value of Formula I 
it became with 148. 

Working Example 8 

In kenaf wood part flake, those which designate 
hexamethylene tetramine of 2 wt° 0 as aqueous solution of 10 
weight% concentration vis-a-vis that were sprinkled, besides 
those which aremixed well are designated as starting material 
with same method as the Working Example 1, kenaf and 
content of component which derives to thatbeing 97% or 
more , as for component which derives in adhesive board 
which is not contained altogether was produced. 

As for density of this board as for 0.870 g/cm\ flexural 
strength with 280 kgf/cm\ asfor numerical value of Formula I 
it became with 1 78. 

In addition, kenaf and content in this board of component 
whichderives to that were calculated that it is 98% or more in 
theoretical. 

Working Example 9 

Besides those which in (a ) which was treated with Working 
Example 2, sprinkle those which designate hexamethylene 
tetramine of 2 wt% as aqueous solution of 10 weight% 
concentration, vis-a-vis that desire they mix are designated as 
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starting material withsame method as Working Example 1, 
kenaf and content of component which derives to that being 
97% or more , component which derives in adhesive produced 
board which is notcontained altogether 

As for density of this board as for 0.9 1 1 g cm\ flexural 
strength with 463 kgf cm", asfor numerical v alue of Formula I 
it became with 268. 

In addition, kenaf and content m thi* board of component 
whichderives to that were calculated that it is 98° » or more in 
theoretical. 

Result of Working Example and Comparative Example is 
shown in Table 2, but as for board w hichis acquired with 
Working Example which this invention you follow in each 
casewith Comparative Example which uses lignocellulose 
substance other than kenaf vis-a-visthing numerical value of 
Formula I being 130 or greater and a intensity, numerical 
value of Formula I 84 or less is low , it could not obtain 
product whichexcessively is practicality. 

In addition, being something which satisfies relationship 
berweenhme and temperature of temperature 120-190 deg C 
and Formula II which are a desirable steam treatment 
condition in Working Example of this invention, from board 
which is the intensity acquired. 

In addition, board which is intensity acquired with from those 
ofdesirable press temperature 200-230 deg C. 
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* l ) Inside parenthesis processing condition is shown. 

for example treatment kenaf ( 1 80 x3 ) high temperature and 
high pressure steam treatment of 3 min means kenaf which is 
done with 180 deg C. 

* 2) HMT M it shows hexamethylene tetramine, % 
importance for lignocellulose substance %it shows. 

Working Example 10 

With predetermined temperature and time which is shown in 
Table 3 with kenaf wood part which issimilar to Working 
Example 2 as starting material, high temperature and high 
pressure steam treatment after doing, flaking doing, drying, 3 
min. heated compression molding doing with 2 1 0 deg C it 
shows numerical value of the Formula I of kenaf board which 
it acquires in Table 3. 

Comparative Example 8— 1 0 

starting material is done lauan, Chamaecyparis obtusa 
Sieb.et Zucc.ex Endl. or Quercus serrata (Japanese oak ) with, 
are, with same method as Working Example 10 temperature, 
time of high temperature and high pressure steam treatment of 
board and numerical value of Formula I are shown tn Table 3. 
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Note: each starting material 

* maximum value of Formula f with each temperature is 
shown. 

Each temperature T where numerical value of Formula I in 
high temperature and high pressure steam treatment of 
Working Example 10 (kenaf )of Table 3 has become 
maximum (deg C ) with temperature T which is a optimum 
steam treatment condition of kenaf of point and this invention 
which show time t (Amount) (deg C ) with graph of 
relationship 11:1=19 4- 461og 0 t of time t (Amount) is 
shownin Figure 1 . 

In addition, steam treatment temperature T which makes 
optimum each temperature T where numerical value of 
Formula I in high temperature and high pressure steam 
treatment of each lignocellulose starting material of the 
Comparative Example 8-10 becomes maximum (deg C ) with 
at point and U.S. Patent 5,017, 3 1 9 numberwhich show time t 
(Amount) (deg C ) with it shows also graph of the relationship 
of time t (Amount) in Figure 1 . 

However, U.S. Patent 5,017, 31 9 number 

T (deg C ) as for = 306.4 - 35.7 log, 0 t (seconds ), 

T (deg C ) it is suitable to = 242.9 - 35.7 logi 0 t (Amount). 

From Figure 1, regarding Chamaecyparis obtusa Sieb.et 
Zucc.ex Endl.s lauan, Quercus serrata (Japanese oak ) or 
other lignocellulose substance which is used with the 
Comparative Example, makes optimum in U.S. Patent 5,017, 
31 9 number temperature^ time condition of high 
temperature and high pressure steam treatment which close 
value is shown, understands densely, but with kenaf of 
Working Example, with lenient high temperature and high 
pressure vapor processing condition, board of optimum 
intensity performance it is acquired you understand much 
densely in comparison with those. 

Working Example 1 1 

You trained kenaf wood part 150g and water 300 g to heater 
equipped high pressure container (A ) of 3 L, heater set to 250 
deg C and you treated the temperature 135 deg C time 20 min 
which are a one of optimum condition of high temperature 
and high pressure steam treatment of the kenaf by temperature 
rise doing. 

With 20 min after temperature rise onset, interna! temperature 
of container (A ) reached to 135 deg C. 

After keeping 20 min temperature in 1 35 deg C, pouring 
water on container (A ), until 100 deg C ago or less, it cooled. 

time required at this time was 45 min. 
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Below board was produced with same method as Working 
Example 2. 

As tor density of this board, as for 0."6 g cnv\ flexural 
strength with 408 kgfcm\ as for numerical value of Formula I 

339 was. 

Comparative Example l l 

Besides Quercus serrata (Japanese oak ) is used in place of 
kenaf wood part, with same method as Working Example 1 1 , 
it treated temperature 1 80 deg C\ time 20 min which are a 
one of optimum condition of high temperature and high 
pressure steam treatment of Quercus serrata (Japanese oak ). 

With 80 min after temperature rise onset, internal temperature 
of container (A ) reached to 1 80 deg C. 

After keeping 20 min temperature in 180 deg C, pouring 
water on container (A ), until 100 deg C ago or less, it cooled. 

time required at this time was 1 1 0 minutes. 

Below board was produced with same method as Working 
Example 2. 

As for density of this board, as for 0.74 g cm\ flexural 
strength with 93 kgflcm", asfor numerical value of Formula I 
82 was. 

Comparative Example 12 

Other than designating heater temperature as 350 deg C. with 
same method as Comparative Example 1 1, when high 
temperature and high pressure steam treatment of temperature 
1 80 deg C* time 20 min was done, the time required to 
cooling end 80 min was shortened from temperature rise 
onset, but the sample of container contact portion vicinity did, 
carbonizing had sticked to container. 

Below board was produced with same method as Working 
Example 2. 

As for density of this board, as for 0.73 g/cm\ flexural 
strength with 52 kgf/cm 2 , asfor numerical value of Formula I 
47 was. 

Above, Malvaceae bast fiber plant with optimum condition 
high temperature and high pressure steam treatment to do, in 
case ofother lignocellulose substance it is production possible 
easily with pressure resistant vessel of the conventional batch 
type comparing, being much easy, understands densely. 

Working Example 12 

At time of forming of aforementioned board, after moisture 
adjustment treating, when mat forming doing, kenaf sample 
other than from 100 g modifying in 40 g, kenaf board was 
produced with same method as Working Example 2. 
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As for density of this board as for 0.29 g cm\ flexural 
strength with 44 kgf'cm 2 , as for numerical value of Formula I 
it became with 25 1 . 

Working Example 13 

After removing IS husk from kenaf stem section, those 
which the kenaf wood part (rod shape* diameter 0.5-2.0 
cm ) of air dried state flaking are done (Below, this sample is 
called kenaf wood part flake ) with those which 1 : mix 
Chamaecyparis obtusa Sieb.et Zucc.ex Endl. flake of air dried 
state at ratio of 1 were designatedas starting material, 
moisture adjustment after doing this, 3 min heated 
compression molding it did with 2 10 deg C, it produced board 
which designates only lignocellulose substance and its 
modified material quality as ingredient. 

As for density of this board as for 0.880 g'cm\ flexural 
strength with 226 kgf/cm : , asfor numerical value of Formula I 
it became with 1 40. 

Working Example 14 

3 min high temperature and high pressure steam treatment it 
did same starting material as Working Example 13 w ith 
treatment temperature 1 80 deg C, moisture adjustment after 
doing, 3 min heated compression molding it did with 210 deg 
C, it produced board which designates only lignocellulose 
substance and its modified material quality as ingredient. 

As for density of this board as for 0.845 g'cm\ flexural 
strength with 314 kgf/cm 2 , asfor numerical value of Formula I 
it became with 211. 

Working Example 15 

After removing UJ husk from kenaf stem section, 3 min high 
temperature and high pressure steam treatment afterdoing, 
flaking doing those which cut off kenaf wood part of rod 
shape of diameter 0.5-2.0 cm of air dried state in length of 
approximately 30 cm with treatment temperature 1 80 deg C, it 
acquired sample (a ). 

It mixed this sample (a ) with Chamaecyparis obtusa Sieb.et 
Zucc.ex Endl. flake of same amount well, moisture 
adjustment after doing, 3 min heated compression molding it 
did with 210 deg C, it produced board which designates only 
lignocellulose substance and its modified material quality as 
ingredient. 

As for density of this board as for 0.86 g/cm\ flexural 
strength with 195 kgf/cm 2 , asfor numerical value of Formula I 
it became with 127. 

Industrial Area of Application 

product of this invention, as though it is below, is something 
which is value in use on industry. 
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1 ) Because board of this invention by comparison with board 
whichare based on self adhesive action of conventional 
lignocellulose substance, has satisfactory dynamic intensity 
much, furniture, concrete paneL interior finishing, 
flooring, furthermore, it can utilize as core panel or other 
particle board or fiber board product for automotive interior 
mount. 

2) Because not containing synthetic resin component 
altogether, or assuming, that youused synthetic resin 
component, with use of polar trace, it can acquire board of 
this invention, it becomes product which harmful substance 
does not occur, isuseful to integrity of earth&apos;s 
environment. 

3) In addition, you can expect biodegradability . 

4) With board of this invention, as for those which do not use 
the adhesive or formaldehyde curing agent, formaldehyde 
altogether does not occur from the product, it is safe. 

5) With production method of this invention, it not to be 
necessary to use the adhesive, in addition, assuming, that 
adhesive was used temporarily,because it is an extremely 
trace, it can decrease raw material cost from untilrecently. 

6) In addition, when adhesive is not used, because exclude 
mixing step of lignocellulose substance and adhesive and are 
possible densely, simplification ispossible production step 
from production method of conventional board. 

7) With production method of this invention, high 
temperature and high pressure steam treatment not doing, 
because it canacquire board which is practicality, it assures 
simplification of the production step from production method 
of board which, are based on self adhesive action of the 
conventional lignocellulose substance it is possible densely. 

8) In addition,, processing condition because it is possible to 
be a short period steaming with vapor pressure of 10 - 12 
kg/cm 2 , special facility does not need even with when the 
high temperature and high pressure steam treatment is used in 
production method of this invention, can correspond with 
fiber splitting pretreatment device of general fiberboard. 

9) With production method of this invention, because wood 
part which is a industrial waste of Malvaceae bast fiber plant 
can be utilized, it becomes effective use of the resource. 

10) particle board of light weight of density 0. 3 or less can 
produce with production method of this invention. 

1 1 ) With conventional batch type pressure resistant vessel 
board can produce with production method of this 
invention, in fully efficient. 
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[X1H] {Figure l } 
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^rt^fi/yr h7 5 v*loa*%»«<o^8i«(c:Lfc 

^FL/^v-tf- K^rKitLfco 3 co?K— KoOitSri0.87 
Og/cm 3 , tttf^S^OkgfW^^O , ^I<7>»»il7 
8i:/j:o/!:o ccOTtf- Kic^it5 y-t-^^uf^ix 

**« 9 



-6- 



0. 91lg/cm\ ^if*5t^463kgf/cm 2 -C^ 9 , * I 

* 2 



(tegftft : -Cxnin) 

HEW 



1 






2 


*«*t7 


(180x3) 


3 




(130x20) 


4 


M*t7 


(220x2) 


5 




(180x3) 


6 




(180x3) 


7 


fcJB*t7 


(180x3) 


8 


ft7 




9 




(180x3) 






1 






2 


in 




3 


/tlx 




4 


jilt/* 


(180x3) 


5 




(220x2) 


6 




(220x2) 


7 




(220x2) 





ft* 
'Cuin 


aw ■ 

£/«» 


ffirar 

kgf/ci* 


ft« 




210x3 


0. 92 


263 


149 




210x3 


0. 87 


419 


268 




210x3 


0. 910 


387 


224 




210x3 


0. 880 


167 


104 




210x3 


0. 895 


422 


253 




170x10 


0. 850 


218 


145 




250x3 


0.905 


252 


148 


HHTM 2% 


210x3 


0. 870 


280 


178 


HMTM 2% 


210x3 


0.911 


463 


268 





210x3 


***«6 






210x3 


0. 820 


47 


34 




210x3 


0.870 


132 


84 




210x3 


0. 840 


83 


56 




210x3 


0.910 


111 


64 




210x3 


0. 930 


126 


70 




210x3 


0. 880 


50 


31 



* 1) fi9Hftyi*&S*<*£/T*1% &mtri-y 

080x3) fi, \8ox:v 3 ftm<D&u&K*M%&m 1, fz. 

*2) HMTMH-^rlh^^-U^r hy SVfc^U %f*y 



ittt« 8 -10 



-7- 



»3 







« M <tf ) 




■c 


0. 5 


1 


2 


3 


5 


1 0 


2 0 


4 0 


9 0 




94 1 0 




135 


72 
















210 

Civ 


♦256 
















190 




♦ olU 


0 A C 


1 A 0 














180 




258 


♦ 337 


248 


176 












170 






246 


♦ 308 


210 


116 










160 








216 


1278 


189 


131 






7 


150 








198 


220 


♦280 


236 








140 










181 


274 


♦286 


116 






130 












202 


♦316 


248 






120 














254 


♦321 


186 




110 














226 


♦248 


174 




100 
















226 


♦298 


ttt! 


£W 8 




♦ 66 


56 


32 


12 












230 














220 




49 


54 


♦ 56 


42 


19 










210 






49 


♦67 


43 


29 










200 






38 


50 


♦64 


44 


18 








190 








34 


43 


♦58 


40 


35 






180 










21 


43 


♦61 


49 






170 














32 


«56 


38 




160 
















ift 
00 


til 




m 9 




♦ 91 


80 


53 


34 












240 












h 


230 




57 


♦ 87 


66 


45 












220 






45 


71 


♦ 76 


59 


38 






j 


210 








41 


64 


♦83 


39 








200 










45 


58 


*97 


22 






190 












50 


62 


*76 


45 




180 












37 


48 


79 


♦85 




1 0 




♦89 


62 


39 














240 














y 






73 


♦ 81 


62 


37 












220 




50 


68 


♦ 95 


64 












210 








70 


♦ 88 


62 










200 








53 


79 


♦92 


66 








190 










46 


«79 


76 


41 






180 












65 


♦86 


73 






170 












53 


71 


t95 


67 




160 














47 


62 


*79 



-461og 10 tcn/7 7SrR| 1 tc^-to 



*T (t) «Bt <#) fcSIWFJISS. 01 

U *S#fTF?85. 017, 319^00 

T Ct) =306. 4-35. 71og 10 t (8>) 11, 

T -242.9-35. 7iog lo t (£) KtBS-fS. 



-8- 



CHI -to, tt:«H-?*fflLfcfc/*, 
At, #m*f*<fcifi^**'T*1- zhtHt> fr*t>K 
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